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^ ° PTICAL TRANSMISSI0N UNE - AND OPTICAL COMMUNICATION SYSTEM 

PROBLEM TO BE SOLVED: To provide an optical fiber, etc.. which are 

suitably used for an optical communication system capable of sending 

and receiving a large amount of information at high speed 

SOLUTION: This optical fiber has an internal core area with a refractive 

index n1 including the center of an optical axis, an external core area 

with a refractive index n2 surrounding the internal core area, and a clad 

area with a refractive index n3 surrounding the external core area and 
the indexes of the refractive areas are so determined that n1>n2>n2 
The internal core area is formed substantially of pure-quartz glass since 
to fce is added, and A refractive index decreasing agent such as F 
elements is added to the external core area and clad area. The optical 
tiber has 4 to 15 ps/nm/km wavelength dispersion at 1550 nm 
wavelength and <0.190 dB/km in a wavelength range of 1530 to 1570 nm 
and. preferably. <0.1 85 dB/km at 1 500 nm wavelength 
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nn?«b?K Ml 5 5 0 nmldfe^^e— }«7-f — ;UH 
&*19. 6 tim-V&K)^ afcgi 5 5 0 n inters 
£rffi$g#6 7. 7Mm'lfcfet)v 2m*y h*7Mai 
16 10 nmT?i&0> 7")V%y h*7M*n 2 9 
1 nmT<&9, M 1 5 5 0 nrnK^T-SiBg^e— F# 
Wti*0. 0 2ps/km'"T*i3, Ml 55 0nm 
IZitt-fzm-fm 2 0 mm <t> ■V<Dmfm$&i 12. l d B 
/m-V$>^rc*, 02 3K3S$n-5J;5K:> dODH 

^J7©3fc77^AV>fei£&^;i, M15 3 OnmT 
0. 1 8 9dB/kmTfeO, Ml 5 5 0 nirTCO. 
1 8 4dB/km"U*0, Ml 5 7 OnmTO. 18 
3dB/km-e«bt3^io 

[00 30] ^tiimmm4^7<Dyty7-(/misjtL 

Ml 5 5 0 nmfc;fet75M#-f&$*4 ps/nm 
/kmELhl 5 p s/nm/kni£rFT&9. MtSSB 
1 5 3 0 nm~l 5 7 0 nmlc:*5t/iTfeSUa^6iO. 1 
9 0dB/km^TT*0> Ml 5 5 OnmlC&tt-S 
&j£&!kZ)iO. 1 8 5dB/km£CPe$>t)£u &*5. 

[0031] mimssm (mmmi-3) <wt 
77^rt£m2mmmm (H»J4~7) oytyr^n 

[003 2] mz, immm%%&m&&&amm 
isXT&vmmmmiz-D^TWiw-fZo 024^ mi 

W^J&©3feiI#->7^rA 1 O^0Tcfe-5. 0 2 5 

to. m 2 «^tg©5tiifi->xxA 2 <DMfmre$>z>. 

0 2 6 jg 3 ^S^SiO^ilfS^T. t-A 3 <DMim-Q 

[0033] 024 \z7jkztirz% 1 mmmomg.m~> 
a£fcim&m&) 5 ior«gKft£i£sg 1 0 a^sti 
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M\Z&Z>ft77-infrt>tS.r). Ml 5 5 0 nmK&tf 
£M#Sb&*4 p s/nm/kmRil 5 p s/nm/ 
kmOTTf&fh MISS 1 5 3 0 nm~ 1 5 7 0 nm 
K&^T&m&fiO . 1 9 0 d B/kmOTT?* 0, 

ffiSKte, Ml 5 5 0 nmfci5&t<5£ii§3tfe&i 
0. 18 5dB/kmKTP*S. 

[0034] 02 5\z5KztvrzM2mmm<DXM.mis 

^tA2H, 3fe4»i^4<!:^*i^g&5<!:©r^^em 
2 Od^tS^tl^i^T?*^ £Qft£a£BS2 0Wu Sfl 

isttmm&m\z&z>yt77'(jvv3i>?T. mi 55 

0 nmK::fc#.5M#«fc&*4 p s/nm/kmRil 5 
ps/nm/km&(Tt*D> M88ffll 5 3 0nm~ 

1 5 7 0nmfCi5(,vrfei£jjBfe&iO. 19 0dB/km 
£^T-C*»?> Ml 5 5 OnmfC^ 

0. 1 8 5 d B/kmETFT?;fc-5o 
Wt7r-iAl 3\t. SlQ)t77^1 l<Z>M#«fc 
t^di^^g^^U ^lffl^T-fA'l 1 

0, Il03fi77<A*l lCDM^fe<fcE*#ft*D- 
7*£*jHrf.5 0 Z VtfeMiWis^J* 2 "m, 3Wii£8§4 
^e»Mtti$tl7 t c«WS. *0#K:SlilCD^77<A*l 1 

*¥wm5\z3mtz>* 

[o o 3 5] 02 6 iz^tirzmsmmmwymmzs 

X-rA 3 fJ> 3fc+&§§4 £3t+®£§5 £<DfatC}t€a£S§ 
3 Oas&tS^tlfefeO-C&.S, £©;fttei£8S3 0WU |g 
10^7 7^1 1 t^mf««^7r-f/N*l 3tm2CD 
•27 3t7T-T/tl 2td«fCSf«gS^$tl^t>CDT*-5o B 
1^77-fAl l^<k^2CWt7T-TA*l 2-^tf? 

Ml 5 5 0 nmK::fett«3M#gb6l4 p s/nm/k 
mRJil Sps/nm/kmttTT?*^ M8SB1 5 
3 0 nm~ 1 5 7 0 nmfC^T-g&B^fcOJ 0 . 19 0 
dB/kmaTTcbtJ, Sfc, »3«tej*. Ml 5 5 0 
nmtC&tt-S-g^ia^lO. 1 8 5 dB/km£CTT£> 
So aflHUftft? 7-l7tl 3f3U ilCD3t77-fAl 1 
^1^2(^77^1 2©M$)*£*?#ai«fc.5 
10 M#SteWU ^,\<D%7 7^n \ l&£tf%2(Dyt 
7 7<A-1 2<DfmXn-7°tft^&m:Z>5m7,a- 

771 7\*1 2^ft^:i5 c tt%^p_y^ MMT 
•5. CI0^ilfs->7-5rA3l!^ ^*M§4^e»3itti$ 

titcis^t. wtb\zmi<DX7 7irti lzmstistz 
mzwmwt7 7 '(ni 3^mstu mz%2v>yt7 

2$e^LT, 5fti^5^PMT^, 0 
iia31fiifH->*-rA3-?te, ^^ggS^e-iitB^tlfe 
^^7t«, WlC^2(D^7 7-rA*l 2^^Lfe^l3 

o mmmyt7 7^^i 3^mnu mizmi<Dyt77i 
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[0036] 02 7\z. mi-msmmmrtv^tio 

MSSmiO,. 2 0. 3 0^-ft-£*X(D 

om^r^ni 1, M2©^77-f Al 2) ©&gl 5 
5 0 nmK*tt-5i&B#f8:£ 1 0 p s/nm/kmtl/ 
&.-*MB*lflbt7>-f;tl 3©ifcBl 5 5 0nmlC^t 
Sifcgftfte— 1 Ops/nm/kmilfc. ft 
€o£gg2 0*5^3 0^ft^*UZ>^©|SI«gi£g#flttJ 
0lC^«<fc^lc:=&^7-fn®S^*t£3tUfeo Sg3H 

mm.<m&&3& 3 0 ti*. us 1 amy r-r a 1 1 

CfiB2co%7 7-f Ai 2-€-n-?nc^5$SrSt,i|c:|g— «h 
Cfc. £<£0IC^£tl5£fii2fcg#«fot )W®£§4^ 

&g 1 5 5 0 nmfcisttsafcg^fb&n 7 p s/nm/ 
kmT*^.^2pfi<J^:-»^HE- F3fc7 7^ n<Dfrfr £ 

[0037] z\<Dw\zmzn2>&o\z. $&i$mm<D 
tttttUT«aafe«Hiw* 1 0/ 1 7 t?* o, jfMa&s 

2f^6©g^fc^^ r^&5MttiMt%7T^ A££ 

■eaw2.ott, ^iw^s8(Dfe©tjt^bT. 

#0BB*teflUafc:7 7-f A£jWcfi»*T*^#K:# 

Aa^rateeaaas o«> mmtgjmvmckm^ 
\z>\^<, mmgjm\z®z>msmffimik%miT 
^>±rcs\zmsv$>^, 

[0038] mi^msMtmrnzn^tinym 

m>'X'r&&&ZfytfcjgS&i*. ifcBl 5 5 0 nmtcistt 

®^)tiSJ^t:S:«ift!rrsj:t^#-5. Sgl- 
tt. iSSteffl 1530nm~1570 nm££tvr££ 

sjfc&i o . i 9 o d BXkmPjrf-v$>^^mmmm\z^ 

Sit? 7-1 rtZm^T^ZCD-V, SStfy hU-hOff# 
[0 0 3 9] 

m%<m%:] &±. wmzmm^tct.^, i&mz 

&Z>yt7 7'(rt\*. ifcSl 5 5 0 nmK&W-S&ftfrm 
*H5p s/nm/kmftT^CliiaO^ 

fc, Sftl 5 5 0 nmK:fctt-5&:fi#1&6i4 p s/nm 
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m^Y&mmt* z. tan?^. corny 7 ^ 

A*}3~ fSMS&m 1530nm~1570 nmt£i5^T£ 
m&9&*0. 1 9 OdB/km^T^SCltfCfcO, 

«^£<gis£ • &&mz&3m&£tz> z. 
[01] mi mmmz%z>yty 7^^mmmya y 

7-i )V&7fCtWZ$>%><, 

[02] m$mm\zm%y£y7'(rt<D^7m2a.t 

fagjmi (@ 1 5 5 0 nm) iKDrnfaZmttfyyUtb 

[03] ?&\m$g®&\z&2>yty7--irtv>ziTm2iiii 
nms^u—y (@ 1 5 5 o nm) toimm^m-rifyy 

[04] ^i msmizmzity 7-r A<Da rm2at 

20 ^—^y-t—frY-m. (@ 1 5 5 0 nm) iz<Dm^^f 
ifyy^db^bo 

[05] 1 1 »ffi}C«5)t7 7<y\'037S2 a t 
ggSffiim (@ 1 5 5 0 nm) iKDm&&^? 4^77? 

[06] f&immmizm%yty7'(rtozi7m2 at 
[0 7 ] m i mmmz%%yty 7-f Ae>n 2 a t 

ffitf»2c (@ 1 5 5 0 nm. @ 2 Omm*) <fc©g|^£ 
^t"y^7T£-S. 

^ [0 8 ] m 1 ussj^ti^^-sti-ssefs^j 1 ~ 3 -wuen 

r-f A©fg7c£iS£a?>;t03re&.g>o 
[0 9 1 iSfiSW 1 oy%y 71 ncD&m^vmm&te. 
&m-rcfyy-e$>z>. 

[010] 2 7-f ^\'o^i«^o9^ste# 

[011] mmM3<Dyty7i;w&mM&<nwi-mi : fr 

[01 2] *23ttfig«k:«*5t7r-f;tos»f*7^i 

7T-rjp^-r0T*§. 
^ [01 3] ^2mmm>z>&%%y7<)^v>n^ym2 

at&&$m (@ 1 5 5 0 nm) tom^T^tif^y 

[014] ^2Wsm\z^^ty 7 m<D^n7m2 
a tttfcTsU—y' (@ 1 5 5 0 nm) t<Dm<&*7rC?7' 

[015] SS2#U(!S®lilC»*5t7 7-fA©f'3a7S2 
at^E-H7-f-;UHM (@1 5 5 0nm) 

[016] w,2mmm\z^%y 7 m(D^7m2 

SO a i^^fSH (@ 1 5 5 0 nm) if? 
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[0i8] f^2msm\z^%y 7 ^ nv>fon7&2 

SitmiWz (@1 550nm> @2 0mm4>) £<DM 

[019] &2mmmiz^tizmwi4~~7*ti? 

[020] mfafrl 4 7< /N'OeS^^CDiSS^ 

[02 1] i^s^so^^r-r/toe^^oissft^ 
[022] Mm6<Dyt77^rt<vmmik<DfeMm. 

[01] 
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[023] mm7<m7 7^rt<D&sm^&mm 
[0 2 4 ] m i mmmoimmi/x i Goi&iHg-e 
[02 5] w.2 mmmvxMmis^L. 2 owum? 

[0 2 6 ] Sg 3 §£S^$©}feit*§->*:rA 3 cD«fc£0-e 

[027] mi ~^ 3 mmm*n?ti<DimigzsX7- 

1, 2-5fcSfr>^A, 4, 5-^4»ilS§, 10. 2 
0, 30-}fc«S§, 1 l-|gl0Dft:7;M7\\ 12- 

M2©^^ 7 -fA\ 1 s-6mm&ty7-mo 

~[02] 
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